Abstract. An elementary proof is given for a nonterminating "strange" cubic 7 F 6 -series summation formula of Gasper and Rahman, through the modified Abel lemma on summation by parts. As a byproduct, an interesting nonterminating 3 F 2 (3/4)-series identity conjectured by Gosper, is also rederived.
Introduction
For a complex variable x, define the rising shifted-factorial by 
The following relations about Γ-function
Γ(nx) = n nx−1/2 (2π) (n−1)/2
will be frequently be used in this paper.
For the sake of brevity, the quotients of shifted factorials and Γ-function will be abbreviated respectively as α, β, · · · , γ A, B, · · · , C n = (α) n (β) n · · · (γ) n (A) n (B) n · · · (C) n ,
Following Bailey [2] , the unilateral generalized hypergeometric series for an indeterminate z is defined by
where {a i } and {b j } are complex parameters such that no zero factors appear in the denominators of the summands on the right hand sides.
In a letter to R. Askey, R. Wm. Gosper (1977) gave a list of "mysterious-looking evaluations" without proof. All of these claims concerning more than one parameters were considered by Gessel and Stanton [9] who gave their derivations in the terminating cases except for the following equation (cf. [9, eq.(6.1)]) 
The terminating case of this last identity was done by Zeilberger [6] Theorem 1 (a nonterminating cubic 7 F 6 -series identity of Gasper and Rahman).
For three indeterminate a, b, c satisfying R(a) > 1, there holds
The objective of the present work is to provide Theorem 1 an elementary and direct proof by means of the modified Abel lemma on summation by parts [4, 5] . For this purpose, we reproduce the lemma. For an arbitrary complex sequence {τ k }, define the backward and forward difference operators ▽ and △ · , respectively, by
where △ · differs from the usual operator ∆ only in the minus sign.
Lemma 2 (Abel's lemma on summation by parts). Let {A k } and {B k } be two sequences such that the following limit exists
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Then there holds the transformation formula
provided that one of the nonterminating series just displayed is convergent.
Proof. According to the definition of the backward difference, we have
Replacing k by k + 1 for the last sum, we can reformulate the equation as follows:
Letting n → ∞ leads to the equality stated in the modified Abel lemma.
Proof of Theorem 1
For convenience, we denote the 7 F 6 -series sum displayed in Theorem 1 by G(a, b, c).
Then for the following two sequences given by
it is not difficult to compute the differences
, 4 + a − 3c, 3c − a .
and confirm the expression
According to the modified Abel lemma on summation by parts and noting that A −1 B 0 = 0, we can rearrange the G-series as
Using the definition of Γ-function (1), it is trivial to get the following limit expression
which is obviously convergent when R(a) ≥ 1.
Writing the sum displayed in (6) explicitly
, 4 + a − 3c, 3c
we find the following recurrence relation
When R(a) ≥ 1, iterating the relation m-times, we have the following transformation for G(a, b, d)-series
where χ stand for the logical function with χ(true) = 1 and χ(false) = 0.
In view of the limiting relation
we have, by letting m → ∞ in Theorem 3, the nonterminating transformation
Noting G(1, b, d) = 1, we find the 3 F 2 (3/4)-sum in last transformation is closed 
Moreover, recalling the relations of Γ-function (2),(3),(4) and the following known formulae about trigonometric functions
the member in braces {· · · } displayed in (8a) can be simplified as follows Applying the last expression to (8), we recover the following interesting 3 F 2 (3/4)-series summation identity, which was also conjectured by Gosper in the letter to Askey.
Proposition 4 (Gosper's 3 F 2 (3/4)-series sum). Finally, substituting the last summation formula to transformation (7), the "strange" evaluation in Theorem 1 due to Gasper and Rahman is indeed derived.
